This plan documents the Waste Feed Delivery Program test and evaluation planning and implementation approach. The purpose of this document is to define and communicate the Waste Feed Delivery Program Test and Evaluation scope, objectives, planning and implementation approach.
, and Project Hanford Management Contract Engineering Requirements (Skriba 1999) .
PURPOSE
The purpose of this document is to define and communicate the WFD Program T&E scope, objectives, planning and implementation approach; The WFD T&E scope is the validation and verification of those parts of the Double-Shell Tank (DST) System necessary to accomplish the WFD portion of the River Protection Project (RPP) mission. Any Single-Shell Tank (SST) System components necessary for the WFD mission will be included in later revisions of this document after the SST system definition matures. WFD T&E objectives are to validate the system requirements, validate the system models/analysis tools and verify designs and end products satisfy requirements. The balance of this document describes the T&E planning and implementation approach developed to date.
PROGRAM SCHEDULE AND MILESTONES
The WFD top level milestone T&E schedule is included as Appendix A. This top level milestone schedule incorporates the April 1999 US. Department of Energy (DOE) guidance for the Baseline Update and will be reviewed for consistency with the Baseline Update final schedule. The WFD Program level T&E logic, more detailed milestone schedule and activity level planning will be developed from the data generated during the Baseline Update. The update completion is currently planned for the fourth quarter of fiscal year (FY) 1999.
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SYSTEM DESCRIPTION
The WFD mission is to provide the systems and facilities for retrieving waste, and providing waste feed to the DOE waste immobilization contractor. Portions of the DST system perform this mission. The complete DST system is described in section 3.1.2 of the System Specifcation for the Double-Shell Tank System (Grenard 1998) . Those portions required for the WFD mission will be defined by the system assessments currently underway.
TESTING AND EVALUATION CONSTRAINTS
The initial WFD Program level T&E planning activities have not identified any constraints preventing realistic operational testing. As sub-tier documents under this plan, WFD projects will develop Project level test and evaluation plans (TEP) in accordance with the TWRS Test and Evaluation Management Plan (TEMP) (Wilson 1999) . As part of the project T&E planning, the environment will be reviewed for constraints that would prevent realistic operational testing. Some factors that may impact realistic operational testing are safety issues (equipment and personnel), radiation exposure (ALARA) and program schedule.
TEST LOCATIONS
WFD T&E activities will take place primarily at the 200 East and 200 West Areas of the Hanford Site. Integrated pre-operational testing will take place within these Areas. Some T&E activities may be performed at the Hazardous Material Management and Emergency Response (HAMMER) Training Center, other Hanford locations or off site at vendor's facilities or other DOE sites. Specifically, possible sites for a pump cold test facility are being investigated. Detailed T&E planning is ongoing; project level TEPs will provide additional detail on test locations.
TEST MANAGEMENT
The WFD System Definition Manager has the overall responsibility for planning, integrating and approving the WFD T&E activities throughout the program life cycle. The System Definition Manager will develop the top-level system requirements and architecture and provide this data to the Principal Engineer. Figure 1 describes the T&E management responsibilities and relationships. The T&E activities in each of the life cycle phases are described in Figure 2 .
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The Tank Waste Retrieval and Disposal (TWRD) Program Principal Engineer is responsible for planning and managing the T&E activities during the Preconceptual life cycle phase for WFD and other TWRD programs. The Principal Engineer is responsible to further analyze the top level system requirements and architecture to a level of detail sufficient to define projects to accomplish the necessary system and facility modifications/additions to accomplish the mission. This includes planning and managing system assessments to determine the capability of existing equipment to satisfy mission requirements.
The WFD Implementation Manager has programmatic responsibility for T&E activities performed by the projects during the Conceptual, Design, Construction and Turnover life cycle phases. The Implementation Manager will work with the Life-Cycle Projects Director to accomplish the required T&E activities.
The Life-Cycle Projects Director is responsible for the execution of the project level T&E activities through the Conceptual, Design, Construction and Turnover life-cycle phases. The individual project managers are responsible for planning and conducting the T&E activities for their respective projects during these life-cycle phases.
The Retrieval Support Operations Manager is responsible for the Tank Waste Operations role in system assessments and project turnover and acceptance. 
CRITICAL OPERATIONAL ISSUES FOR TESTING AND EVALUATION
WFD critical operational requirements are related to the ability to deliver waste to the Privatization Contractor on time, at the specified quantity and within the specified envelopes (quality). Issues identified against these operational requirements will be captured in the WFD Risk List.
Risk analysis is used throughout the WFD T&E activities. Verification methods (described in Section 10) are selected based on a number of factors including risk. Risk is also considered during test planning to minimize equipment damage, test failures, etc. and maximize the test data collection. For example, the mission level requirements for a facility to perform failure analysis on contaminated WFD equipment are being analyzed to determine if the benefit is sufficient to justify the resource expenditure. Without the facility, equipment failure root cause will not be obtainable due to the expected dose rate from the contaminated equipment, thereby incurring program risk of additional failures.
TESTING AND EVALUATION APPROACH
The WFD T&E approach is sequential and iterative. WFD T&E planning receives inputs from the system definition, TWRS TEMP (Wilson 1999) , risk management and technical performance measurement activities. T&E activities will be conducted to verify the requirements from the systems definition activity prior to start of design, designs prior to start of construction, and end products prior to turnover to operations. This "building block" verification approach will ensure the equipment is sufficient to complete the WFD mission. If T&E results are unacceptable, an evaluation will be conducted to determine if the failure was due to the T&E implementation or a problem with the requirement, design or end product. Corrective action will be taken as necessary to correct the problem and the T&E activity repeated as necessary until the results are satisfactory.
Test and evaluation planning at the program and project level is ongoing. Program level planning will examine the need for an integrated cold test capability for equipment early in the program life cycle to minimize the overall risk to the program.
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Figure 2 describes the overall WFD T&E activities by phase. The initial activities are T&E planning and requirements validation as part of system definition during the Preconceptual phase. Existing systems will be evaluated as part of the system assessment activity to determine their viability of satisfying the WFD mission requirements. New systems and systems requiring modification will be developed by a project. New and existing projects will perform T&E planning and execution for their respective scope. Project activities include design verification, end product verification and accomplishment of the Acceptance for Beneficial Use (ABU) process with Tank Waste Operations.
The projects will perform T&E activities against the Level 2 Specifications or their existing requirements documents allocated to the project scope through the Project Definition Criteria. The results of the project level T&E will be rolled up by the program as part of the program level activity to verify the system level requirements. The existing project baselines captured in Functional Design Criteria (FDC), Design Requirements Documents (DRD), or Project Development Specifications (PDS) will be reviewed against the Level 2 specifications generated by the WFD Program. If differences are found, a risk based decision will be made to modify the project baseline or accept the project requirements in their current state. Modification to the project baseline will be formally transmitted by revision of the FDC, DRD, or PDS. WFD Program will perform integrated pre-operational testing to ensure the system is ready to provide the necessary quality and quantity of feed is delivered on schedule. WFD will develop an integrated pre-operational test plan to document the approach, schedule, required resources and other pertinent data.
As a final integration and verification check, WFD will perform a program level Management Assessment on the system required to deliver High Level Waste and Low Activity Waste feed. This will ensure the separate projects; activities, etc have been integrated, have the necessary operability and sustainability characteristics and are ready to perform the activities.
The WFD T&E approach will implement the range of T&E verification methodologies through design and end product verification, including the following: The method that can be applied as early as possible in the project life-cycle to demonstrate compliance
The method or combination of methods most effective for demonstrating compliance The method that is representative and repeatable
The method that most effectively reduces risk Reviews will be performed by a qualified individual or a qualified group of individuals by evaluating the documentation to verify the requirements or design satisfies the criteria. The W D Program Systems Engineering Implementation Plan (O'Toole 1998) defines the roles and responsibilities for reviews.
Inspection will be used where physical examination of the design or the article is sufficient to determine whether the design or end product complies with the requirement WFD will use analysis extensively to verify the system will be able to complete the mission. Modeling and simulation will be used to perform many of these system analyses. Models include the Hanford Tank Waste Operations Simulator (HTWOS) and the Environmental Simulation Program. WFD will validate models used as a T&E method to ensure the models are accurate and complete. WFD plans to validate the operational waste volume projection portion of the HTWOS model during FY 1999. The balance of the model will be validated later. Other models will be validated using a graded approach. Grading factors include the model's importance to the program and model complexity.
WFD will perform testing and conduct demonstrations to resolve specific issues and verify specific requirements. One example is the planned dilutioddissolution testing to verify the waste properties. Testing will also be performed to prove out equipment capabilities in new environments. One example is testing to determine the tank waste sludge mobilization performance by 241-AZ-101 Process Test.
Configuration audits will be used to verify the documentation and end products match the approved design media.
In addition to system verification, the WFD T&E approach will use the results from tests and analyses to support risk analysis as described in Section 9.0. For example, the Tank Waste Remediation System Operations and Utilization Plan (TWRSO&UP) (Kirkbride et al. 1999 ) and supporting HTWOS modeling activities will be used to verify the time dependent availability of High-Level Waste (HLW) feed as part of a risk mitigation action. The 241-AZ-101 Process Test results will be used in risk mitigation. The primary Low-Activity Waste (LAW) feed delivery functions will be tested on the first salt slurry source tank, AN-104.
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Revision 0 The technical and operational performance requirements for the WFD system are defined by the System Specification for the Double-Shell Tanksystem (Grenard 1998) . As the DST Specification is updated, this document will be revised to maintain consistency of requirements. A subset of these requirements has been identified as key measures for the Technical Performance Measurement (TPM) activity. The TPM process uses these measures to trend system performance over time, providing management insight into the progress of system development. Selected key performance requirements include: The integrated schedule risk associated with reliability, availability, and maintainability of the total hardware and operating and maintenance system used to accomplish preparation and transfer of feed batches shall not exceed 2 days per batch (To be refined) (DST Specification reference 3.2.5.1)
The T&E matrix (see Appendix B) contains a complete list of the DST requirements.
ACCEPTANCE CRITERIA
The acceptance criteria for each performance criterion will be specified in the specific test procedures for the item being verified.
DATA MANAGEMENT
The data management strategy for the WFD T&E program, including how data will be collected, recorded, and controlled will follow the TWRS configuration management procedures and the Hanford document control system. TPM will be used to provide trend information to WFD management for key parameters relating to timeliness, quantity and quality of delivered waste feed.
TESTING AND EVALUATION MATRIX
The T&E matrix included as Appendix B maps the requirements from System Specjficution for the Double-Shell Tank System (Grenard 1998) 
